Inducing tolerance to a soluble foreign antigen by encapsulated cell transplants.
The immune response to soluble antigens constitutes a current clinical problem impeding the development of protein therapeutics. We have developed an encapsulated-cell delivery system, which, transiently combined with an anti-CD154 antibody treatment, allows for the suppression of this immune response and the establishment of long-term secretion of a foreign antigen, human erythropoietin (huEPO). The chronic presence of antigen appears to be required to maintain this tolerance, as a 21-day gap in the exposure to huEPO is sufficient to restore the ability of mice to mount an antibody response. In contrast, chronic huEPO expression maintains tolerance even in the absence of further anti-CD154 treatment. These results suggest that a soluble antigenic protein can be continuously released, without inducing an antibody response, using encapsulated allogeneic cells. The temporary anti-CD154 treatment induces immune unresponsiveness to the delivered antigen, while the immunoprotected cell implant allows for chronic antigen release, favoring the establishment of tolerance.